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Abstract 
An experimental study on surface water of Chalakudy River was conducted during Jan2013-Dec 2013 to assess the pollution load in 
the river due to the presence of   Coliform bacteria in Chalakudy River. Physico chemical parameters of river water like pH, EC and 
TDS were analysed along with this microbiological analysis. Microbial contamination was detected as very high in the form of Total 
Coliform bacteria.  
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1. Introduction  
Chalakudy River is the Fourth longest river in Kerala (North latitude 100 29’ 33.01”-100 25’ 99” and East longitude 
760 56’ 57.23”-760 30’43”) and the longest river in Thrissur district having a length of 145 km. The total drainage area 
is 1704 sq km out of which 1404 sq km is in Kerala and the rest 300 sq km in Coimbatore district of Tamil Nadu. It 
originates from the Anamalais and Nelliampathy ranges of the Western Ghats. In Kerala it flows westward through the 
Palakkad, Thrissur and Eranakulam districts [1]. Chalakudy river is one of the most important river and water source of 
domestic, agricultural and industrial usage in Thrissur & palakkad Districts, Koodapuzha, Pariyaram, Thrippappilly, 
Me1lur, Koratty, Mamrakadavu, Arangali and Vynthala water pumping stations are situating in this river. 31 irrigation 
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projects are locating in this river. Chalakudy and Kodungallur Municipalities are depending on this river as their main 
drinking water source.  
This paper aims to evaluate the effect of Total Coliform Bacteria and Fecal coliform bacteria in the water quality of 
Chalakudy river. Most of the people cause the diseases due to the unavailability of fresh water for drinking purpose This 
crisis is due to the unplanned urbanization and rapid growth of population in India. Finally this leads to major water 
pollution and water crisis by generating many sources of contamination in water in our nation. 
Total coli forms are group of bacteria commonly finding in environment.  Ecoli (Escherichia coli) is the only 
member of the total coli form, group of bacteria that is found only in the intestines of mainly in mammals including 
humans [5]. Microbial contamination is mildly infectious and invisible pollution of water and it leads to very serious 
issues.    
Each person discharges 100-400 billion coliforms per day in addition to other kind of bacteria. Coli forms are harmless 
to man. But this is used as indicator organism of pathogens which is difficult to determine. The presence of Ecoli in 
water indicates recent fecal contamination it may show the possible presence of disease causing Pathogens such as 
bacteria, Virus and Parasites etc.  
1.1. Definition of Coliform Group 
The Coliform group is defined as those facultative anaerobic, gram negative, non spore forming, rod shaped bacteria 
that develop red colonies with a metallic (golden) sheen within 24 hours at 35o on an end type medium containing 
lactose [2]. 
1.2 Sources of Coli forms 
This is mainly generating by the contamination of human animal wastes from leaching animal manure, improperly 
treated septic and sewage discharge, storm water runoff or from domestic animals. During and after precipitation, 
bacteria and harmful microorganisms from the sources may be drained   in to the river. Unavailability of land for proper 
disposal of human excreta directly into the river may be carrying out. In water coli form bacteria have no taste, smell or 
colour. So identification of the presence of bacteria is very difficult. 
1.3. Expression methods  
The presence of Coli forms is expressed in the terms of Most Probable Number (MPN/100ml), Absent, Colony 
Forming Units/100 millilitre (CFU/100ml) or Less than 1 Colony Forming Units/100 millilitre (˂1CFU/100ml. In this 
study we are expressing the presence of Coliform Bacteria in MPN/l. 
 
Table1. Drinking water Specification IS10500:2012(second revision) 
 
SI.NO. Parameter Desirable 
Limit 
Permissible 
limit 
1 pH 6.5-8.5 No relaxation 
2 EC 50μhos/cm  
3 TDS 500mg/l 2000 
4 TotalColiform Shall not be 
detectable 
50 or less 
MPN/100ml 
5 Fecal Coliform Shall not be 
detectable 
No relaxation 
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2. Materials and Methods 
Table2.Sampling Sites 
Station 
code 
Place Activity 
S1 Vynthala KWA Drinking  water pumping station 
S2 Mambrakadavu Bathing, fishing, agriculture area 
S3 Muringoor   Devine retreat center, Bathing spot 
S4 Chalakudy Major Town, KWA Pumping Station 
S5 Pariyaram Bathing spot 
S6 Vettilappara   Water theme park, Agricultural area 
S7 Vazhachal    Tourist Spot, Forest Division 
2.1. Sample Collection 
60 samples were collected in a 1000 ml HDPE bottles, was used to determine physico-chemical parameters.  
Sterilized glass bottles were used for collection of Samples for microbiological analysis. 
2.2. Analysis Method 
Physico chemical parameters like pH, EC and TDS was directly measured using electronic meters. Coliform present 
in water samples measured by Membrane filter techniques [2].  
2.2. Instruments used 
Membrane filter (pore size 0.45μm), Incubators (35oC), Hot air Oven, Autoclave. 
2.3. Media Preparation  
 a) For finding Total Coliform 
5.1 gram M Endo agar and 1 ml of ethyl alcohol in 100ml sterile distilled water. Heat to near boiling temperature to 
dissolve Agar, then promptly remove from heat and cool to between 45oC and 50oC.Dispense approximately 10ml to 
20mnl quantities in to sterile petridishes and allow to solidify. Final pH 7.2 [2]. 
 b) For finding Fecal Streptococci 
4.2 gram ME Agar in 100ml sterile distilled water. Heat to dissolve agar then promptly remove from heat and cool to 
45-50oC.The final pH should be 7.1. Pour the agar in to sterile petridishes to the depth of 4 to 5mm and allow to solidify 
[3]. 
2.4. Counting and calculation  
TC = (Coliform Colonies Counted÷ Volume of sample filtered) X100 
FC= (Streptococci colonies Counted ÷ Volume of Sample Filtered) X100    
2.5. Disposal of Test Material 
Dispose the culture safely by autoclaving at 121oC for 15 minutes. wash the petridishes properly after autoclaving. 
3. Result and discussion 
The Surface water collected from the river was analysed and the results were tabulated as shown below. 
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Table 3.Physico-Chemical parameters during Monsoon & Non Monsoon 2013  
      MONSOON 2013         
Parameters   S1 S2 S3 S4 S5 S6 S7 
  Mean 58.8 71 44 72 65 53 38 
EC Max 180 142 163 120 178 88 65 
  Mini 26 46 48 68 40 38 28 
pH Mean 7.1 6.9 7.2 7.4 7.4 7.3 7.6 
  Max 7.4 7.3 7.8 8 8.1 7.8 7.8 
  Mini 5.9 6.2 6.3 6.7 6.8 6.8 6.4 
TDS Mean 60 76 60 95 58 54 45 
  Max 110 98 130 162 89 82 66 
  Mini 38 68 55 58 35 42 30 
              NONMONSOON 2013       
Parameters   S1 S2 S3 S4 S5 S6 S7 
  Mean 148 163 198 184 135 56 55 
EC Max 280 215 260 240 200 108 90 
  Mini 40 76 52 38 40 32 40 
pH Mean 6.9 7.3 6.9 7.5 7.6 7.5 7.4 
  Max 7.4 7.4 7.4 7.6 7.8 7.8 7.9 
  Mini 5.6 6.4 6.2 6.2 6.5 5.9 6.9 
TDS Mean 130 200 260 190 150 85 78 
  Max 190 220 360 240 210 120 98 
  Mini 50 78 78 62 68 46 45 
 
Table4.Values of TC and FC during Monsoon and nonmonsoon2013. 
      MONSOON 2013       
    S1 S2 s3 S4 S5 S6 S7 
TC, 
MPN/100ML 
Mean  620 500 740 600 430 400 430 
Max 710 700 900 840 610 430 500 
Mini 150 230 320 300 120 100 120 
FC 
CFU/100ml 
Mean  100 120 180 190 70 90 50 
Max 90 120 300 220 110 70 70 
Min 10 20 60 40 10 10 10 
      NONMONSOON 2013       
    S1 S2 s3 S4 S5 S6 S7 
TC, 
MPN/100ML 
Mean  840 760 940 970 880 680 740 
Max 920 840 1400 1300 910 720 900 
Mini 240 430 610 500 300 250 140 
FC 
CFU/100ml 
Mean  150 140 240 180 120 70 90 
Max 80 100 310 240 120 90 110 
Mini 30 20 50 40 20 20 10 
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The given figures show the seasonal variations of different parameters.  
 
 
Fig.1. Variations in TC during Monsoon 2013 
 
 
Fig.2. Variations in Fc during Monsoon 2013 
 
 
 
Fig. 3. variations in TC during Non-Monsoon 2013 
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Fig.4. Variations FC during Non-Monsoon 2013 
 
Fig 1, Fig.2, Fig.3 and Fig 4 show the variations in TC and FC. In some sites show high Values of TC& FC. The 
presence of TC&FC in the river water ranges from 100MPN/100ml -840MPN/100ml, 10 CFU/100ml-220CFU/100ml 
respectively. The pollution caused due to the presence of fecal coliform bacteria should be by the human activity [8]. 
That may cause gastrointestinal illness, fevers, diarrhoea and dehydration. High value of TC and FC shows in 
Muringoor and Chalakudy sites.  It was revealed that domestic Pollution exists in the river due to the presence of EColi. 
 
 
 
Fig.5. Variations in pH during monsoon 2013 
 
 
 
Fig.6. variations in pH during Non Monsoon 2013 
 
Fig 5 and Fig.6 shows the variations in pH. Most of the samples show the pH values within the limit except 
minimum pH 5.9 and maximum pH 8.1. The minimum value obtained in Vynthala site is 5.9, it not desirable limit 
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according to Bureau of Indian Standard. All the other values are lying within the limit. Beyond the recommended range 
will affect the Mucous Membrane (7). 
 
 
Fig7. variations in ECμmhos/cm during Monsoon 2013 
 
 
Fig.8. Variations in ECμmhos/cm During Non-Monsoon 2013  
 
Fig 7 and Fig.8 show the variations in EC. Electrical conductivity indicates the capacity of water to conduct 
electrical current. The value ranges from 26-180μmhos/cm during monsoon and 32-280 μmhos/cm during non-
monsoon 2013.At Muringoor and Chalakudy sites show high electrical Conductivity which is high compared to other 
sites. 
 
 
 
 
Fig.9. Variations in TDS mg/l during Monsoon 2013 
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Fig.10.Variations in TDS mg/l during Non Monsoon 2013 
 
Fig.9 and Fig.10 shows the variations in TDS during monsoon and non-monsoon in different stations. Total 
dissolved solids indicate the presence of ions in the water samples that analysed. The values analysed ranged from 30-
130mg/ during Monsoon and 50 -360 mg/l During Non Monsoon 2013. The relation between the TDS and EC mainly 
depends on the presents of ionized species. The minimum value of TDS observed 30mg/l in Vazhachal site during July 
2013.And maximum TDS was found in Muringoor site, the value is 360 mg/l during April 2013.Fig 9 and Fig 10 shows 
the variations in TDS.  
5. Conclusion 
The study intended to find the effect of pollution by analyzing the water quality parameters like pH, EC, TDS, TC 
and FC in Chalakudy River. And it was revealed that increase in TC and might cause increase in Bacterial Count those 
results in water borne diseases, and can affect water quality in future 
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